Data Warehouse Development for Flight Reservation System by Isa, Sani Muhamad
 
 
978-1-5386-9422-0/18/$31.00 ©2018 IEEE 
The 1st 2018 INAPR International Conference, 7 Sept 2018, Jakarta, Indonesia 134 
 
Data Warehouse Development For  
Flight Reservation System 
 
 
Yoel Frans Alfredo  
Computer Science Department, BINUS 
Graduate Program-Master of Computer 
Science 
Bina Nusantara University 
Jakarta, Indonesia 11480 
yoel.frans@binus.ac.id 
Abba Suganda Girsang 
Computer Science Department, BINUS 
Graduate Program-Master of Computer 
Science 
Bina Nusantara University 
Jakarta, Indonesia 11480 
agirsang@binus.edu 
Ahmad Nurul Fajar  
Information Systems Management 
Department, BINUS Graduate 
Program-Master of Information 
Systems Management 
Bina Nusantara University 
Jakarta, Indonesia 11480 
afajar@binus.edu 
Sani Muhamad Isa 
Computer Science Department, BINUS 
Graduate Program-Master of Computer 
Science 
Bina Nusantara University 
Jakarta, Indonesia 11480 
sani.m.isa@binus.ac.id 
Abstract—XYZ company is an online travel company 
that provides services for booking hotel and flight. As the 
companies grow fast, they need fast report to help the 
management create a decision for developing their product. 
They need this report to help them decide what the action 
they need to do based on the data they have for compete with 
fellow rival in online travel company. This data warehouse 
development has purpose to help provide a big picture of 
XYZ company’s customers behavior through data in report 
generated. The data warehouse development uses some steps 
designed by Kimball. Information generated will be 
presented in dashboard or report. The data warehouse is 
expected to be able to provide quick and accurate 
information for management to choose best decision on next 
product development based on customer behavior. 
Keywords— data warehouse, reservation system, travel, 
flight, reservation 
I. INTRODUCTION 
XYZ is an online travel company which has focus on 
flight and hotel reservation services. Right now, XYZ 
company growth is fast and they ready to compete with 
their fellow rivals. The management need a report to 
support their decision through data analytics. Currently, 
their transaction data only stored in database and cannot 
be used by management on decision-making for their 
product development. Management usually do request to 
their development team directly if they need specific 
report request. Usually it might take lot time to process 
the report that requested by management from current 
transactional database. 
Data warehouse is a tool which store all operational 
data and can be used to get insight from every information 
in there [1] [2] . Data warehouse aims to provide some 
dimensions analysis from several resources [3] [4] [5] . 
Usually data warehouse will store collection of historical 
and current data. Data from sources should be transformed 
into one consistent format and stored in data warehouse. 
The transformation will use ETL (Extract, Transform & 
Load) process to transform all data from sources into 
same format file before inserted into data warehouse [6] 
[7] [8]. The methodology that will be used for developing 
data warehouse is Kimball Lifecycle methodology which 
was conceived since mid of 1980  . This methodology is 
still used in a lot fields of research until now [9] [10]. 
Lot of research in various fields using data warehouse 
as tools to solve data processing problems. Tagirova uses 
data warehouse to improve storage subsystem as a part of 
the intellectual oil well control system [11]. The data 
warehouse reduces  labor costs for the development and 
provide the ability to integrate with existing high level 
information system. Tamer uses data warehouse to manage 
tourist data in Egypt [12]. The data warehouse integrate all 
available data sources and develop information based on 
reports generated to help decision makers in the tourism 
sector of Egypt make a decision using different point of 
views. Imen [13] uses data warehouses to help company’s 
decision maker to identify information about their 
company and customer using opinion analysis through 
social media.. The model developed will predict the 
success of products prospects from the company itself.  
Kraus uses data warehouse to help detect a fraud in supply 
chain [14]. The design of data warehouse will use 
Benford’s Law in order to detect fraud with the help of 
parameterized stored procedures. 
 
II. THEORITICAL BACKGORUND 
A. Data Warehouse Architecture 
Data warehouse architecture have several tiers. The 
back-end tier, data warehouse tier, OLAP tier and front-
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end tier [3]. The back-end tier is the tools of extraction, 
transformation and loading (ETL) that feed data from 
internal or external sources into data warehouse. All data 
will be transformed into a unified format for data 
warehouse. The data warehouse tier is an enterprise data 
warehouse and/or collection of data marts and metadata 
repository that store all data transformed through ETL 
process. The OLAP tier is a tool which provides 
multidimensional view of the data from data warehouse. 
The front-end tier is tool for data analysis and visualization 
of the data through report or dashboard. 
B. Online Analytical Processing (OLAP) 
OLAP is a multidimensional view to analyze 
informations on different business perspective 
(dimensions) [4]. It consist of a creation of cubes to 
explore the informations in data warehouse or in the 
datamarts. Cube in OLAP is a multidimensional data 
structure (actual / virtual) that allows fast data analysis. 
The data arrangement on the cube serves to overcome the 
limitations of relational databases. Relational databases 
are not suitable for quick analysis of large amounts of 
data. OLAP functionality is to improve end-user 
productivity in business areas, such as IT developers and 
entire organizations. More oversight and timely access to 
strategic information can result in more effective decision-
making. 
Star schema is one among others data warehouse 
schema. This schema using fact table and dimension table 
to describe business requirements. The fact table is located 
in center and connected to all the dimension table that 
surrounds it. Dimension tables have attributes that help 
describing the dimensional value. number of attributes. 
The size of dimension tables are generally smaller than the 
fact table. The fact table should contains foreign keys that 
refer to dimension table, and attribute measure that can be 
aggregate according to analysis requirement. Star schema 
have several characteristics such as simple structure, less 
join rather than transactional schema, denormalized data 
and supported by business intelligence tools. 
 
III. METHODOLOGY 
A. Preparing Data Source 
Data source is transaction data from transactional 
database that consist all data which related to flight 
reservations. Data which related to flight reservations is 
collected and stored in a new transactional database to 
make it easier to update the data regularly since the data is 
stored in same database with hotel reservations data. The 
data itself will be transformed through ETL process into a 
unified data structure. 
B. Design of Data Warehouse 
Data warehouse design will use Kimball methodology 
method that have 4 steps : choose the business process, 
declare the grain, identify dimensions and identify the fact 
[15]. 
• Choose the process. At this stage the process is to 
determine the business process and measurement 
used in the data warehouse. The business process of 
XYZ company that chosen in flight reservation 
transaction. 
• Declare the grain. Once the business process has 
been identified, development and design team 
should pick the granularity of fact table. It’s 
important to define what a fact table row is in the 
proposed business process dimensional model. 
XYZ company will use reservation as the lowest 
granularity in the fact table. 
• Identify dimension. Once the grain of the fact 
table is established, the next step is choose the 
dimensions. Choose which dimensions that will be 
used to create a table fact according to the 
relationship of each row of data. The grain itself 
will often determine a primary or minimal set of 
dimensions. Dimensional table of flight reservation 
transactions are: flight dimensions, departure 
dimensions, destination dimensions, time 
dimension, payment dimension  and payment 
gateway dimension. 
• Identify the fact. On this stage, fact tables 
determined based on dimension and granularity that 
have been choosen before. Measure should be 
defined on this step, it will be stored in fact table. 
XYZ company uses some measurement in the fact 
table defined : total passenger count, total segment 
count, total male passenger, total female passenger 
and total amount/sales. The information than can 
generated from datawarehouse can be seen in this 
measurements. Proposed data warehouse uses 
transactional database    with duration of three years 
from 2015 to 2017 and be extracted and 
transformed using the ETL process. 
C. Star Schema Model 
This model is describing business process choosen 
represented by the dimensions tables and fact table. Fact 
table will be the central of this model and dimension tables 
are connected to the fact table. Pictures of the star schema 
of the flight reservation process can be seen in Fig. 1. In 
the picture can be seen star schema consist of 6 dimension 
tables and 1 fact table. Dimension table consists of : flight 
dimensions, departure dimensions, destination dimensions, 
time dimension, payment dimension  and payment 
gateway dimension and fact table consist of table fact 
reservation. 
D. Extract Transform Load 
This step is integration process from data sources into 
data warehouse. In the integrations process there’s step that 
also known as extract, transform and load. Data will be 
extracted from the sources and transform into unified 
format that will be used in data warehouse. Once data 
transformed successfully, it will loaded into data 
warehouse. 
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E. Designing OLAP Cube 
After the ETL process is successfully executed, OLAP 
cube should be designed. The cube should be designed to 
build OLAP analysis. In the cube hierarchy and measure 
should be defined. 
IV. ANALYSIS RESULT 
The Business Intelligence development start from the 
star schema design that shown in Figure 1. Through ETL 
process, data from chosen star schema will be processed 
from Online Transactional Processing (OLTP) into Online 
Analytical Processing (OLAP). 
 
Fig. 1. Star Schema 
 
 
Fig. 2. Load Time Dimension Process 
 
 
Fig. 3. Load Fact Reservation 
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Fig. 5. OLAP Cube Design 
 
 
As we can see from Fig. 2, we generate date dimension 
process since. It generated from date attribute from OLTP 
data and split it value into day, date, month, and year then 
load it into time dimension table. Each dimension will be 
processed and loaded into created table. Once dimensions 
table already processed and the staging table is ready then 
the ETL process of fact table can be started. As we can see 
in Fig. 3. 
To simplify the process, we can build ETL job that 
combine all process into one. Once we start the job, all 
process will be started and data will be generated and 
ready to be used. This job process flow can be seen in Fig. 
4. Before we able to do OLAP analysis, OLAP cube 
should developed. In OLAP cube we can set hierarchy 
from available dimension and measure that will be used 
based on the requirement from PT. XYZ. Design of OLAP 
cube can be seen in Fig. 5. 
 
 
  
 
Fig. 4. ETL Job 
 
 
Fig. 6. OLAP Analysis by Destination and Years 
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When OLAP cube hierarchy and measure defined, we can 
 
Fig. 7. Report on Sales per Year and Payment Gateway Performance 
 
 
Fig. 8. Report on Gross Merchandise Volume from Payment Gateway 
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use OLAP analysis. One example, we can see a drill-down 
analysis on flight booked and total Gross Merchandise 
Volume based on country destination and years. We can 
see the example of drill-down analysis on Figure 6. From 
the report, we can see how much total Gross Merchandise 
Volume we have each year and how the performance of 
available payment gateway on PT. XYZ.Top management 
can make a decision to keep or change the payment 
gateway based on their performance and tendency of user. 
Besides, top management can see the performance of each 
team on the company based on the Gross Merchandise 
Volume, do they achieve annual target or not and make a 
decision on that. 
On the current system, top management can not see 
live report of the company performance. They still need to 
ask operation and finance team to prepare and calculate 
how much Gross Merchandise Volume they have achieved 
which can be a miscalculation due to human error. Using 
developed OLAP Analysis, dashboard and report can be 
designed. On of the report that can be generated from 
OLAP analysis is sales (Gross Merchandise Volume) 
report per year, payment gateway performance, and total 
Gross Merchandise Volume per payment gateway. We can 
see the report example on Figure 7 and Figure 8. Besides 
the report, through OLAP analysis we can build a 
dashboard to help team and top management to see the 
performance of the company on real-time. This dashboard 
consist of three charts : sales per country, sales per year, 
and flight count per destination country as we can see on 
Figure 9. 
 
V. CONCLUSION 
With data warehouse developed, XYZ company can 
make a better decision through analysis on the insight 
from information that presented from OLAP analysis. The 
information can be generated quickly without need to wait 
development team to develop the query to generate report 
based on executive management requirement. With data 
 
 
Fig. 9. Dashboard Analysis 
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warehouse developed for XYZ company, executive 
management can see how much the sales they achieve 
based on time (month, year), how is the performance of 
each payment method or payment gateway and which 
destination or departure airport is favorite based on 
customers behavior. 
Recommendation for next research is to integrate the 
hotel booking system with current data warehouse 
developed. This might help executive management to get 
more insight on each business area they have. System also 
can be enhanced in the future to do prediction analysis 
based on customers behavior to help executive 
management on marketing field. 
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